CARDIAC OUTPUT
extent than in those of athletic build. That is, the former in-
dividual in order to increase his cardiac output, depends upon
increase in heart rate to a greater extent than does the latter.
In some athletes, for example, the minute volume may be in-
creased several fold with little or no change in heart rate.
The minute volume of the heart is also increased during
digestion, at high environmental temperatures, during emo-
tional excitement, and in the later months of pregnancy.
Among pathological conditions which increase the cardiac out-
put are hyper thy roidism (p. 448), jever and severe anemia. It
is reduced in hypothyroidism and in certain forms of cardiac
disease.
The cardiac output in man can be measured only indirectly.
The method of measurement is based upon what is generally
known as the Pick principle. Pick pointed out that, if the
quantity of carbon dioxide which was given off in the lungs by
each 100 cc. of blood were known, and the total quantity of
CO2 given off over a given period of time were also known,
then the volume of blood which had passed through the lungs
in that time could be calculated. For example, if the venous
blood coming to the lungs contained 58 cc. of carbon dioxide
per 100 cc. and the arterial blood leaving the lungs contained
52 volumes per 100 cc., then 6 cc. of carbon dioxide per 100 cc.
must have been given off by the blood in its passage through
the lungs. The quantities of the gas in the venous and arterial
bloods are determined by analyzing samples of the subject's
alveolar air; the details of this procedure cannot be given here.
The total quantity of carbon dioxide eliminated over a period
of a few minutes is next determined (p. 269). Let us say that
this amounts to 240 cc. per minute. We have now all the data
necessary for the calculation of the cardiac output. Thus;
(Total CO2 eliminated per min.)
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